Background & Aims: Nicotinic acetylcholine receptors (nAChRs) regulate epileptiform discharges generated by a number of
Introduction
Much of the action of acetylcholine within the hippocampus is thought to be mediated through action on the GABAergic system (1) . The hippocampus receives a dense cholinergic innervation from the medial septal nucleus which contacts both interneurons and principal cells (2, 3) . The anatomical results, taken together with the electrophysilogical data have shown that functional nicotinic receptors are present on hippocampal interneurones (4) (5) (6) (7) (8) . Located at pre, post and extra-synaptic sites of interneurones, nAChRs are ideally placed to modulate inhibitory circuits in the hippocampus. ACh increases the activity of interneurones via nicotinic receptors located in the somadendritic membrane of interneurones (4, 6, 7) and increases GABA release through presynaptic nicotinic receptors located on axon terminals (9 GABA B receptor-mediated mechanisms are involved in the generation of focal seizures and in epileptogenesis (10) (11) (12) . Presynaptic GABA B receptors suppress neurotransmitter release (13) . Depending on whether this action is exerted in GABAergic or glutamatergic neurons, there may be anticonvulsant or proconvulsant actions. Baclofen is a GABA B receptor agonist which has been shown to activate both pre-and post-synaptic GABA B receptors (14, 15) and to inhibit many forms of synaptic transmission (16) including glutamatergic (4, 17) , GABAergic (4, 18) and cholinergic transmission (19) . Baclofen may possessa proconvulsant effect as documented in clinical practice (20, 21) and in certain modelsof epileptiform discharge (22) (23) (24) . It has alsobeen proposed that the proconvulsant effect of baclofen is causedby a presynaptic, GABA B -mediated inhibition of GABA release frominhibitory interneurons leading to disinhibition (22, 23) . 
Materials and Methods

Slice Preparation:
Experiments were performed on transverse hippocampal slices obtained from male Wistar rats (3-5 weeks old). Following cervical dislocation, animals were decapitated in accordance with U.K. Home Office
Guidelines. The brain was removed rapidly and immersed in a beaker containing chilled artificial cerebrospinal fluid (ACSF). Transverse horizontal slices were prepared as described previously (25) by hemisecting whole brain minus the cerebellum and cutting 400 m thick transverse slices using a vibrating microtome (Leica VT1000, Milton Keynes, U.K.). The hippocampal formation was cut free from the surrounding brain areas using a scalpel blade and the resultant slices were placed on a lens tissue at the interface of a warmed (32-34 °C) artificial cerebrospinal fluid (perfusion rate 1-2 ml.min-1) and an oxygenenriched (95% O2, 5% CO2), humidified atmosphere.
The standard perfusion medium (ACSF) comprised (mM): NaCl, 124; KCl, 3; NaHCO3, 26; NaH2PO4, 
Data analysis:
Analysis was carried out off-line using pClamp8, Although under this condition, there was no change in the frequency of BIC-induced epileptiform bursting during DMPP application in the majority of slices tested (n=6 out of 9 experiments, Fig.3 A) , a small increase was observed in the other 3 experiments (Fig.3 B) .
However, these changes did not achieve statistical significance (One-way ANOVA, P=0.18, Fig.3 C) . In a minority of experiments baclofen abolished interictal events, while promoting the occurrence of more prolonged ictal-like after discharges (n=2 of 17). In these cases, DMPP application resulted in the reappearance of interictal activity and a shortening in the duration and the rate of occurrence of the ictal events. Right column points to expanded sections of each trace illustrating individual field potential events. GABAergic terminals, which increase excitability.
In summary, the cholinergic activation of GABAergic circuits may recruit GABA B receptormediated modulation of hippocampal network states.
Whilst we have found robust evidence that GABA B receptor activation is an important element in the nAChR-mediated burst frequency potentiation effect, the precise mechanistic detail is unclear and requires further investigation.
